A mouse model of aniridia reveals the in vivo downstream targets of Pax6 driving iris and ciliary body development in the eye.
The Pax6 transcription factor is essential for development of the brain, eye, olfactory and endocrine systems. Haploinsufficiency of PAX6 in humans and mice causes the congenital condition aniridia, with defects in each of these organs and systems. Identification of the PAX6 transcription networks driving normal development is therefore critical in understanding the pathophysiology observed with loss-of-function defects. Here we have focused on identification of the downstream targets for Pax6 in the developing iris and ciliary body, where we used laser capture microdissection in mouse eyes from E12.5-E16.5, followed by chromatin immunoprecipitation, promoter-reporter assays and immunohistochemistry. We identified 6 differentially expressed genes between wildtype and Pax6 heterozygous mouse tissues and demonstrated that Bmp4, Tgfβ2, and Foxc1 were direct downstream targets of Pax6 in developing iris/ciliary body. These results improve our understanding of how mutations in Bmp4, Tgfβ2, and Foxc1 result in phenocopies of the aniridic eye disease and provide possible targets for therapeutic intervention.